SUMMARY: The purpose of this study was to determine whether the ankle-brachial index (ABI) could be used to predict the prognosis for a patient with intermittent claudication (IC).
Intermittent claudication (IC) is an early clinical manifestation of peripheral arterial occlusive disease (PAOD). Its evolution is relatively mild, with improvement in the majority of patients, permitting longer walking tolerance. Therefore, early clinical treatment is important 1 ,2 . However, a significant number of patients with IC do not improve with noninvasive management or present a worsening of their vascular condition even with adequate management 3 , leading to a poorer quality of life or even to the risk of 1oosing the extremity.
Prior to clinical treatment it is desirable to know which factors could identify patients with a negative prognosis. In this way patients could benefit from early surgical or endovascular treatment, enhancing the quality of life and possibly changing the natural course of the disease.
The ankle-brachial index (ABI) permits an assessment of the level of hemodynamic changes of the lower limbs. Since the ankle blood pressure varies with the systemic blood pressure, we use this index to normalize the values, by dividing the ankle systolic blood pressure by the braquial systolic blood pressure.
This value has been used as a predictive factor. A variety of values have been suggested, but their validity has been questioned 3, 4 .
The objective of this study was to verify the value of the ABI, measured when starting treatment, to predict the prognosis of patients with intermittent claudication submitted to clinica1 treatment, with the 1owest margin of error.
PATIENTS AND METHODS
Five hundred and forty-three patients with IC of the lower limbs undergoing clinical treatment for a median time of 28.9 months were prospectively studied.
Upon admission, the ABI of all patients was recorded. Pressure in the upper limb was measured in the radial artery, and in both lower limbs in the dorsalis pedis and posterior tibial arteries. The highest value of systolic blood pressure of each leg (in dorsalis pedis artery or in posterior tibial artery) was divided by the highest value of the brachial systolic blood pressure (right or left arm).
The vascular outcome was determined by measuring the maximum walking distance using the progressive treadmill test 5 . Stabilization or increase of the distance walked with a tolerance of ± 30 meters was considered favorable (F).
The outcome of patients was coded in relation to the values of ABI arbitrarily set between 0.30 and 0.70 in 0.05 increments.
The margin of error was calculated for each ABI value established, taking into account their corresponding levels of sensitivity and specificity, using the formula:
where:
• error 1 = "false negative" -proportion of patients belonging to the category "improvement", whose ABI was lower than the adopted value; • error 2 = "false positive" -proportion of patients belonging to the category "worsening", whose ABI was higher than the adopted value of ABI.
RESULTS
The results of the study are shown in tables 1-3. Table 1 shows the outcome of patients on distance walking according to the iniital ABI values with various arbitrary cutoff values. Table 2 shows the sensitivity and specificity levels for different values of ABI. We found that with lower ABI values, the sensitivity was higher and the specificity was lower. Table 3 presents the values resulting from applying the formula 1 to each value of ABI. We observed that the ABI cutoff value of 0.30 had the smallest margins of error.
DISCUSSION
ABI is a simple measure permitting the assessment of the rate of hemodynamic change in the lower limbs by comparing the pressures found in the distal arteries of the leg with the systemic pressure, normally measured in the arm.
Most patients managed for IC improve their walking tolerance; nevertheless, for a significant number (about 30%), their condition either stabilizes or worsens. A poor prognosis has a wide range of consequences, but as a rule brings about a decreased quality of life 6 , in addition to leading to significant socioeconomic problems.
The minimum time required for achieving satisfactory results with exercise rehabilitation therapy is about three to six months 3,7 ,8 ,9 ,10 . In cases of a poor prognosis, the opportunity for a less invasive treatment may be lost because of the occlusion of an arterial stenosis 2, 11 or progression of the preexisting thrombosis. In these cases, early surgical treatment may prove more efficient 12 and avoid later revascularizations that will certainly be more extensive.
Passage of time may also cause loss of a surgical opportunity because of deterioration of the clinical condition and increase in the surgical risk 13 ,14 . The predictive factors could be used to identify patients who would not have a positive outcome with noninvasive treatment and to alert physicians to the need for a surgical therapy (conventional or endovascular surgery) at an early stage.
In the literature, the ABI has been mentioned as a predictor of the vascular evolution and also of the clinical progress in patients with IC; however, its predictive power is controversial. The validity of this indicator is questionable 3, 4 , and with regard to the most adequate cut-off value for ABI, uncertainty exists concerning the value below which exercise rehabilitation therapy would likely be ineffective 12,15 ,16 ,17 . All works undertaken until now are based upon the analysis of a pre-established pressure indicator coupled to the course of IC. In our study, we sought to relate the progress of the IC in terms of walking distance with different levels of ABI, using the analysis of the sensitivity and specificity to find the best cutoff value for ABI. The objective is to find the ABI value that differentiates between the cases whose course would be favorable (sensitivity) and those of poor prognosis (specificity). The best ABI value would be the one with the smallest margin of error for sensitivity and specificity combined.
Low values of ABI, found at the onset of treatment permit a high sensitivity and a. very low specificity. The converse was also observed ( Table 2) . The predictive value of this indicator, in such cases, becomes questionable. We then observed that to consider a change as significant, two measures of ABI must vary by at lease 14% 18 . This was not encountered in our study.
By assessing the margin of error (formula 1), it was possible to undertake the joint analysis described above, matching the different results of the arbitrarily established ABI values. We observed that the ABI value with the lowest margin of error was 0.30. However, although this value resulted in a high sensitivity (90%), it also resulted in a very low specificity (23%).
The inability to reliably and prospectively identify patients who would have a poor prognosis following exercise rehabilitation therapy using ABI scores of any level calls into question the predictive value of ABI. Although some researchers have reported a significant correlation of ABI with the course of vascular disease, they considered the practical value of the ABE as a predictive test to be limited 17, 19 or absent 3, 4 . We conclude that the ABI value with the smallest margin of error for predicting the vascular progress of IC of the lower limbs is 0.30. However, because of its low specificity, its predictive power for identifying patients who would not benefit from exercise rehabilitation therapy is weak, rendering its use in isolation insufficient for the outlining of the IC treatment protocol. Perhaps the association of ABI to other variables will prove to be more predictive.
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